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Tl Airtight battery e.g. ***lithium*** ***i on *** battery, for 

small-size electronic machine has discharging portion formed in big side 
area of battery case near junction of case side and top to which valve is 
formed. 
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PI JP 2000223102 A 20000811 (200052)* 6p H01M002-12 

AB JP2000223102 A UPAB : 20001018 

NOVELTY - The airtight battery (1) of square shape includes a 
***pressure*** open valve (5) provided in a ***groove*** (9) on the 
top of a battery case (2) . A discharging portion (8) is formed on the 
upper section of the big side area (7) of the battery case near the 
junction portion (10) of the top and side of the battery case. 

USE - For small -size electronic machine e.g. portable telephone, 
notebook type computer, video recorder with built-in camera. 

ADVANTAGE - Maintains battery strength at the time of usual usage 
when undesired reaction occurs to the inside of the battery. Provides 
simple cleavage property in low ***pressure*** area. 

DESCRIPTION OF DRAWING (S) - The figure shows the isometric view of 
airtight battery. 

Airtight battery 1 
Battery case 2 

***Pressure*** open valve 5 
Big side area 7 

Discharging portion 8 
***Groove*** 9 

Junction portion 10 
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JP Patent 2000-223102 

Title of the Invention: A Sealed Cell y D p 

[Claims] 

[Claim 1] A sealed cell that has a pressure release valve that releases 
pressure in the interior of the cell by means of a cleavage, characterized in that it 
has a pressure release valve on the face of small a rea in the vicinity of the 
junction between the face of large area and the face of small area, in that a 
groove component that forms the pressure release valve and that undergoes a 
cleavage at the time of its operation is installed in a position where there is the 
action of deformation force attributable to the face of large area. 

[Claim 2] The sealed cell as described in claim 1, further characterized in 
that the groove component that forms the pressure release valve and that 
undergoes a cleavage is parallel to the junction on the side of smaller width and 
in that the groove component is formed at a distance of less than 20% from the 
junction relative to the small width. 
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(57) [Abstract] 

[Problems to be Solved by the Invention] 

sealed battery which possesses pressure open valve which 
operates securelywith relatively low pressure is obtained. 

[Means to Solve the Problems] 

groove 9 where surface 7 where surface area is large in sealed 
battery 1 which possesses pressure open valve which opens 
pressure of the battery internal with cleavage , and surface 
area surface area of vicinity of the joint 10 of small aspect has 
pressure open valve 5 on smallaspect, as for pressure open 
valve when operating cleavage doespossessing, When 
operating sealed battery 0 which groove which cleavage is 
doneprovided in position where deformation power affects 
with deformationof surface where surface area is large and 
makes feature 



Page 3 Paterra Instant MT Machine Translation 



JP200O2231102A 



2000-8-11 



1 



10 



9 




7 — 



B 



Claims 

immnmm 

EI8#«iJ 

ftB*Btttf/J**fcB£a>»*»fl>ifi«a>B 
tW/h*&BI=E*IMfc#**U E*Sltt# 

#<EBO>*»lcJ:*«»**^ffl-r«ttBI= 



[»*« 2] 

ftLTfSeaSflfrb 2O%12ilT0ffi8llc»J*U:4» 

Specification 
[oooi] 



[Claim(s)] 
[Claim 1] 

As for groove where surface area of vicinity of joint of 
thesurface and surface area small surface where surface area 
is large in sealed battery which possesses pressure open valve 
which opens pressure of battery internal with cleavage , has 
pressure open valve on smallaspect, forms pressure open 
valve, when operating cleavage does, sealed battery,, which 
it provided in position where deformation poweraffects with 
deformation of surface where surface area is large and makes 
feature 

[Claim 2] 

cleavage which forms pressure open valve groove which is 
done.width being parallel to joint of small side, is 
somethingwhich from joint was formed in distance of 20% or 
less vis-a-vissmall width and sealed battery,, which is stated 
in Claim 1 which is made feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 
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It is something regarding lithium ion battery or other sealed 
battery which possesses pressure open valve where this 
invention regards sealed battery , opens pressure case 
ofincrease of especially internal pressure. 

[0002] 

[Prior Art] 

electronic equipment of miniature is used widely, battery is 
used as these power supply. 

As portable telephones notebook type personal computer* 
camera integrated form video recorder or other power supply, 
lithium ion secondary battery or other nonaqueous electrolyte 
battery which is a sealed battery of large capacity with 
miniature is used. 

[0003] 

With these battery, when abnormal battery reaction advances 
at time of charge-discharge.pressure rises with battery 
internal, there is a possibility where explosion, combustion 
or other situation of battery occurs. 

Then, overcharging, overdischarge etc of excessive current, 
battery at time of charge-discharge is detected,or other 
protective circuit which blocks current is provided. 

[0004] 

However, these protective circuit do not operate normally 
when and, when it is usedwith abnormal state which battery 
cannot expect, when gas occurswith chemical reaction of 
electricity generating element of battery internal, pressure of 
battery internal rises, heat emission, smoke emission, 
ignition etc of battery happens, it is worst, rupture, 
explosion or other hazard occurs. 

[0005] 

Especially, when also amount of energy which is stored in 
battery internal attendantupon miniature large capacity trend 
of sealed battery of these days, marked becomes large, the 
abnormal battery reaction occurs, side reaction in order to 
advance suddenly, step, where side reaction is quick namely 
opens pressure of battery internal with a lower pressure, 
hazard is evaded is sought with calmer state. 

Then, pressure open valve which opens internal pressure case 
of rise of internal pressure is provided in these battery . 

[0006] 

Figure 3 is figure which explains battery which possesses the 
pressure open valve. 

Figure 3 in figure which shows upper part of rectangular 
battery 1, is thefigure which explains example which provides 
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pressure open valve in upper part of battery. 

Regarding rectangular battery 1 , generally in opening part of 
upper part of battery can 2,welding electrode header 4 which 
provides current take-off terminal 3 etc, we produce 
battery ,we provide pressure open valve 5 which opens 
pressure at time of pressure rise of battery internal in 
electrode header 4 . 

[0007] 

Figure 4 is figure which explains pressure open valve which 
isprovided in electrode header. 

pressure open valve is formed with metal where thickness is 
thinin comparison with other portion of electrode header, 
pressure open valve 5 of electrode header 4 of Figure 4 (A ) is 
something which provides planar thin part 5a where thickness 
is thin in comparison with constituting component of 
electrode header. 

planar thin part 5 a makes thickness of portion of electrode 
header thin, or welding orwith such as caulks in opening part 
which provides metal where the thickness is thin in electrode 
header sticking, is produced. 

Figure 4 (B ) or Figure 4 (E ) in each case being something 
whichprovides thin part of groove, Figure 4 (A ) with 
electrode header as oneunit or in electrode header is installed 
in same way with welding or other means. 

As for Figure 4 (B ), being something which provides bisector 
condition thin part 5b, as for Figure 4 (C ), it is something 
which provides reversed &apos;C&apos; shape thin part 5c. 

In addition, as for Figure 4 (D ), being something which 
provides the radial thin part 5d, as for Figure 4 (E ), it is 
something which provides horseshoe condition thin part 5e. 

[0008] 

[Problems to be Solved by the Invention] 

However, because as for pressure open valve of conventional 
battery, thin part is something which cleavage is done with 
pressure of battery internal whichin each case operates aspect 
of pressure open valve from the vertical direction, in order 
cleavage to do with relatively low pressure, the thickness of 
thin part is made thin, it was necessary . 

When thickness of thin part becomes thin, intensity to become 
small,usually to cause problem even in retention of pressure 
of time,because there is also a or other possibility which open 
pore occurs with contact with foreign matter, lap on thin part 
it to be necessary coating fabric, beingfilled, to reinforce 
protective resin, response of cleavage when increasing 
pressure to be quick, furthermore satisfactory intensity 
possessing, Being simple, it offers sealed battery which 
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[0009] 

5S«©li«3W/W«EiiKE*IBI![#t*L, E 



E*Htt#t»*1"*IH|-r*i8«»** 

[0010] 

XI*. (*gBE**<ii*1-*i:> E*l*lS»t# 
■icftffl-ritfctiic, E*M«C#*KltfciB 
i»*LfcBSSfl)*#«Eii3b<E*fl>it*a>IS 

»*3b<E*IMtt#S»itfcBilctftfflL-CE 



[0011] 

1-«ffe%*B4lc«LfcJ:5lc,lt*OE*BBtt 
#14, L^*Lt»rt»4<BIISt-*f*ffll*. E* 
MjB[#a>iilcSttft*iRiA^aittaFti4E* 
SWfflLfctiOTffcy , EftMttft&RII-fcB 

[0012] 



possesses inexpensive pressure open valve it was sought . 
[0009] 

Especially, because surface area of upper part of battery it 
becomessomething whose ratio of surface area which pressure 
open valve occupiesregarding rectangular battery of small 
thin form, is large, intensity of the battery becomes small with 
pressure open valve , it prevents being important, cleavage 
rapidly happening, intensity was sought decreases offers 
sealed battery which possesses the pressure open valve where 
is not . 

[Means to Solve the Problems] 

As for groove where as for this invention, surface area of 
vicinity of the joint of surface and surface area small surface 
where surface area is large in sealed battery which possesses 
pressure open valve which opens pressure of battery internal 
with cleavage , has pressure open valve on thesmall aspect, 
forms pressure open valve, when operating cleavage does, It 
is a sealed battery which is provided in position where 
deformation poweraffects with deformation of surface where 
surface area is large. 

cleavage which forms pressure open valve groove which is 
done,width being parallel to joint of small side, is 
theaforementioned sealed battery which is something which 
from joint wasformed in distance of 20% or less vis-a-vis 
small width. 

[0010] 

[Embodiment of the Invention] 

As for this invention, there being a sealed battery like 
rectangular battery, when internal pressure increases, as for 
pressure as it operates each surface equally, thesurface where 
surface area which is connected with surface whichprovides 
pressure open valve is large result of increase of the pressure, 
comes to point of with causing expansion, Operating also 
surface where deformation power provides pressure open 
valve with expansion , it operates it is something which is 
discovered as power which cleavage it does groove of the 
pressure open valve. 

[0011] 

As shown in namely, Figure 4, conventional pressure open 
valve, none thin part actionwhich cleavage is done, on aspect 
of pressure open valve beingsomething which utilizes 
pressure which imparting is done from the vertical direction, 
had those which utilize deformation of surface where surface 
area which it connects with surface which provides pressure 
open valve is large. 

[0012] 
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IL 9ifli*<**fttt#J:gftl=£;b«iiilctK 

*»**E*Mtt#OIH«l=*Jffl^*Ct6< 
Tf*«o>-e» E*IB»#a)iii=Sil*iRj^&ff 
fflriEAW^TttMSLftl^dftE^-Cfc 

■6. 

[00133 

ttTfc, BH>£#JRl/CK91-*-*. 

y, as2«;M>±»SjM- a-cfc*. 



[0014] 

tt»terto!>Eaj&u:*-t*£, ms^y* 4 iz 

MltfcE*IBtt# 5 <7)Slcg®fc:Sf6]frbE 
4E*lc«koT, H&flt**£M 7 tf*m^ 
•3TE*ga»# 5 0>»« 9 tfvm+*ctt& 

*>. 

■«4<*#<ElHiIlcftl^*E*tJ:**»lz 

ftflB&Ottft* 10 ©aMfrCfc*R£*«t 

Lfc#oT. MM'vyy 4 KSttftEftMtt* 
lt6»36«J:y/h*<CE*lcJ:-3TlBS*#*Ci: 

[00153 

E*Mtt#©3l»tt« jB«*<*#<CBi©»» 

wj, E*BBtt#©i!BS-r*»tt*=ia)*tt 



However, with rise of pressure of battery internal generally, 
portion where surface area which is a side surface of battery is 
large expansion* as aresult, even on surface which mixes 
with portion where surface area is large vertically, 
deformation power operates with expansion regarding 
rectangular battery of thin form. 

If this deformation power is is utilized, because with pressure 
whichoperates pressure open valve with rise of internal 
pressure, deformationpower can be utilized in cleavage of 
pressure open valve, with only pressure which operates aspect 
of pressure open valve from the perpendicular direction, is 
cleavage possible even with kind of pressure which the 
cleavage is not done and it is something which is discovered. 

[0013] 

Below, referring to drawing, you explain. 

Figure 1 in figure which explains one Working Example of 
this invention, is thefigure which shows upper part of 
rectangular battery. 

rectangular battery 1 after accommodating electricity 
generating element inside battery can 2, in opening part of 
upper part, welds electrode header 4 which provides current 
take-off terminal 3 etc with the laser welding or other 
method , after closing airtight opening part of upper part of 
battery can.after filling electrolyte solution from electrolyte 
solution inlet port 6, sealing electrolyte solution inlet port, has 
made sealed battery. 

[0014] 

When pressure inside battery can rises, as on aspect of 
pressure open valve 5 which is provided in electrode header 4 
pressure joins from the vertical direction, with pressure which 
joins to side surface 7 where surface area islarge, side surface 
7 where surface area is large power 8 which expandsoperates 
to outside, groove 9 of pressure open valve 5 means with 
cleavage to do with multiplier effect of power of both. 

Extent where power which with pressure which joins to the 
side surface where surface area is large operates with 
deformation is not evenon aspect of electrode header 4, is 
vicinity of joint 10 of aspect of electrode header and side 
surface where surface area is large large influence isreceived. 

Therefore, one which is provided in vicinity of joint of the 
side surface where surface area is large cleavage can do 
pressure open valve which is provided in electrode header 4, 
with smaller pressure . 

[0015] 

groove of pressure open valve provides in position 
wheredeformation operates with blistering of surface where 
surface area islarge, being necessary , when cleavage of 
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pressure open valve it forms site which it Hop, .m. 
reversed & apo S;C& apos; shape, as f* !£ £L2Er ° f 
which ,s provded in extremely vicinity 'of join, of £Se 
header which provides surface and the pressure open vaTve 
where surface area is large, Because de? 0 rmationTo W er 
affects largely, it is desirable. H 

[0016] 

When diarnett, of l aKr spo , which ^ f 
electrode header lod batrerv coo k n o ~„ a- . P 

[0017] 

As for method production being easy, with con«ih,ti„„ 
component of electrode headerltcon^s it becom S 
possible as one unit with press forming . 
[0018] 

[0019] 

[Working Example(s)] 
Working Example 1 

2 D ^Votm W t h P ,° S r eS ' " iCkel ,a * er of vertical 6 
f^r ll m 1 he '8 ht48mn '^ thickness 0.25 mm 

decSLr } ^ ln b3ttery Can ' to accommodar 
electricity generating element which through senarator winHc 
positive e ectrode Dlate u,h.M, ■ separator, winds, 

neeative J^7 , composition whichincludes 

negative electrode plate and lithium manganate which 
composition of carbonaceous material thec^g fabric are 
mm d °"f Stain,CSS s ^ <>f theses . 5 

Fte™ 2?aT } ^ eleCtr ° de header > 10 s "ow top view in 
F'gure 2 (A ), ,„ the Figure 2 (B ), Cut ofTis expanded 
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SeHi a £ 0.8mm, £§8t b £ 7mm. 2§8t c £ 4mm 
^^tlC, jftCDfg d £ 0.5mm. gg£ e £ 
0.45mm £Lfc„ 

oTEaSMtftel/CfcaLfc. 

Ktt l fc^LtWr 5 ©TOftiLfc. 

#tflWlLTrttt©Eatflfli![**i*E*S 
D£U 9N£«jK$« 1 l^fo 

E*©i&ftl*l^t kg/cm 2 T*&£„ 

[0020] 

[Si] 



sectional view which is shown with line A-A of the Figure 2 
(A ). 

As distance a from joint of groove of reversed 
&apos;C&apos; shape of pressure open valve 0.8 mm. 
distance b 7 mm. distance c are designated as 4 mm, width d 
of slot 0.5 mm. depth e were designated as 0.45 mm. 

It produced groove part of this kind of reversed 
&apos;C&apos; shape with press forming as the pressure 
open valve. 

vacant battery can which does not store up electricity 
generating element which possesses holein bottom of 
electrode header, battery can was designated as sample 1 for 
pressure testor battery of sample 5. 

sample 1 for pressure test or battery of sample 5, filling oil to 
respective sample, pressure rise it does, pressure open valve 
does cleavage and pressure where pressure of internal is 
opened ismeasured, measurement result is shown in Table 1 . 

unit of pressure in each case is kg/cm 2 . 

[0020] 

[Table 1] 







tt»1 


&*42 


1**43 


1**44 


1**45 


¥*3 






sample 1 


sample 2 


sample 3 


sample 4 


sample 5 


Average 


mm 


8Ea 


15. 3 


19. 9 


1 


7. 3 


16. 2 


24 




7 


18. 


7 


cleavage 


Fissure pressure 


15.3 


19.9 


1 


7.3 


16.2 


24 




7 


18. 


7 



[0021] 

E»MtMM>a©¥tt©S8a>{aB*B 2(A)lc 
fclvC. a 1.3mm iZfcJELfcjft* 

mt. i tmmzLxtmm i 5 
©E*aj6ffla>R»*«aL. mmm i tvrn 
icE*i)Btt#a>wi«-f *Ea*«J6u mm 



E*fl)*iai4Lx-f *lt kg/cm 2 TrfcSc 
[0022] 

m 23 



[0021] 

Comparative Example 1 

sample for pressure measurement of comparative sample 1 to 
5 is produced in Figure 2 (A ),excluding point which modifies 
distance which is shown with the a in 1 .3 mm, position of slot 
of reversed &apos;C&apos; shape of pressure open valve to 
similar to Working Example 1 , in same way as Working 
Example 1 the cleavage of pressure open valve pressure 
which is done is measured, the measurement result is shown 
in Table 2. 

unit of pressure in each case is kg/cm 2 . 

[0022] 

[Table 2] 



uamm Jt &ia*42 jt&sa*43 ttrntrn* j±&i**45 w*> 



comparative sample 1 comparative sample 2 comparative sample 3 comparative sample 4 
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comparative sample 5 average 




HE* 


31. 6 


38. 1 


38. 6 


29. 


7 


32. 4 


34 


. 1 


cleavage 


Fissure 
pressure 


31.6 


38.1 


38.6 


29. 


7 


32.4 


34 


. 1 



[0023] 

fc(0-e, flS|JEa0>ii*KJ:£®f8A<*tfciI 

g3tt#(DiSirSfiJEi:^iS]^t>«)E?3(7>^lc<l; 
-SE^J^tt^lctt^TISlS^roE^lCfco 



[01] 
a. 

[02] 

021*. *fg^(DE^iBB«t#^ltfcatl^Sl 



0 3 14, E*BMfc#**t««**lftW^*ia 
[04] 

i 

10 

2 

3 



[0023] 

[Effects of the Invention] 

Because pressure open valve of mis invention provided in 
vicinity of the joint of surface which provides pressure open 
valve and thesurface where surface area is large, because 
deformation power affectswith deformation of surface where 
surface area is large with increaseof internal pressure, Simply, 
because on aspect of pressure open valve with only the 
pressure from vertical direction almost cleavage does with 
pressure of half in comparison with pressure open valve, as 
retention of intensity ofusual use time is maintained until 
recently in level, when the side reaction of battery internal 
occurs, sealed battery which possesses cleavage characteristic 
withlow pressure can be acquired simply. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Figure 1 is figure which explains one Working Example of 
this invention. 

[Figure 2] 

Figure 2 is figure which explains position which provides the 
pressure open valve of this invention. 

[Figure 3] 

Figure 3 is figure which explains battery which possesses the 
pressure open valve. 

[Figure 4] 

Figure 4 is figure which explains pressure open valve which 
isprovided in electrode header. 

[Explanation of Symbols in Drawings] 

1 

rectangular battery 
10 

joint 
2 

battery can 

3 
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4 

5 

5a 
5b 
5c 
5d 
5e 



7 
8 
9 

Drawings 
[01] 



current take-off terminal 
4 

electrode header 
5 

pressure open valve 
5a 

planar thin part 
5b 

bisector condition thin part 
5c 

reversed &apos;C&apos; shape thin part 
5d 

radial thin part 
5e 

horseshoe condition thin part 
6 

electrolyte solution inlet port 
7 

side surface where surface area is large 
8 

It expands to outside power 
9 

groove 
[Figure 1] 
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specification 



Claim 1 



Modification 



surface area of vicinity of joint of surface and surface area 
thesmall surface where surface area is large in sealed battery 
which possesses pressure open valve which opens pressure of 
battery internal with {Claim 1 } cleavage , has pressure open 
valve on small aspect, as for groove where pressure open 
valve has groove which cleavage is done whenoperating, 



Page 14 Paterra Instant MT Machine Translation 



JP2000223102A 



0009 

[0009]t<IC. Sift<&±S|S<D®iSA</J^fc^3! 

©ftSHjftlc^TI*. EABf!8t#A<i5tf>* 
#ic*ora»a>»**«/h*<JS*ct*iai± 



icfcyajtertwoE^SBBtt-r-SE^Mtt^ 

/J*4ftiilcE»IB*#**L, E*Mtt#l*ft 



©■(*fc*llllE©«BJffi«jl!n?fc*. 



2000-8-11 

when operating cleavage does, sealed battery 0 which it 
provided in position where deformation poweraffects with 
deformation of surface where surface area is large and makes 
feature 



specification 



0009 



Modification 



Because {0009} especially, surface area of upper part of 
battery it becomessomething whose ratio of surface area 
which pressure open valve occupiesregarding rectangular 
battery of small thin form, is large, intensity of the battery 
becomes small with pressure open valve , it prevents being 
important, cleavage rapidly happening, intensity was sought 
decreases offers sealed battery which possesses the pressure 
open valve where is not . 

groove where as for {means in order to solve problem } this 
invention, surface area of vicinity of the joint of surface and 
surface area small surface where surface area is large in 
sealed battery which possesses pressure open valve which 
opens pressure of battery internal with cleavage , has pressure 
open valve on thesmall aspect, as for pressure open valve 
when operating cleavage does possessing, When operating 
groove which cleavage is done is sealed battery which 
isprovided in position where deformation power affects with 
deformationof surface where surface area is large. 

cleavage which forms pressure open valve groove which is 
done, width being parallel to joint of small side, is 
theaforementioned sealed battery which is something which 
from joint wasformed in distance of 20% or less vis-a-vis 
small width. 
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